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Preface 
This is the third special issue of Linear Algebra and Its Applications devoted 
to the theory of linear systems. In the passage of a decade since the first issue we 
have come a long way. The original motivation for this series of special issues has 
been twofold. On the one hand we wanted to present the field of linear systems 
not only as a legitimate field of interest for the mathematician, but also as a very 
rewarding one. On the other hand we wanted to show it as a field that can make 
immense contributions to linear algebra. Thus the message is that linear algebra 
and linear systems are true partners. Linear system theory is not merely a field 
of application for standard algebraic techniques. Rather it is a field that has made 
contributions to Linear Algebra both in ideas and concepts and in methods that 
are being rapidly assimilated into the arsenal of every working linear algebraist. 
Among the fundamental concepts that are bound to be in the foundations of 
linear algebra are those of controllability, observability, and realization theory, 
all brought into prominence by Kalman; geometric control theory as developed 
by Wonham; and stabilization theory, leading to Rosenbrock’s theorem on the 
one hand and to robustness issues based on doubly coprime factorizations and the 
analysis of graph spaces on the other. Techniques pushed and advanced by system 
theorists are those of module theory, continued fractions, the theory of quadratic 
forms, inertia, stability theory, factorization theory in general and spectral factor- 
ization in particular, the study of the Riccati equation, and the Riccati inequality, 
etc. More recently we have seen a trend towards the algebraization of analysis. 
This trend was accelerated by what is commonly referred to as H” control. In 
the special but very important case of rational functions, many of the important 
results of complex analysis and operator theory have received matrix forms, based 
on realization theory. A case in point is the circle of ideas centered around the top- 
ics of Nevanlinna-Pick interpolation, Nehari’s theorem, and the commutant lifting 
theorem as well as Adamjan, Arov, and Krein’s theory involving the deep study 
of Hankel operators. This area has had enormous influence on linear algebra, ini- 
tiated by the pioneering and extremely influential contribution of Glover and the 
avalanche of research it triggered. 
What makes the control field such a rich source of ideas? No doubt part of the 
explanation lies in the naturalness of the questions raised. Contrary to physics, 
where the scientist’s role is traditionally that of an observer trying to understand 
the phenomena by a relentless cycle of modeling, prediction, and observation of 
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experiments, designed to interact with the phenomena as little as possible (an ap- 
proach which Quantum theory has shown to have its own limits), in the area of 
control we are part of the game, in fact we are the principal player. We not only 
observe and model, but we react: we develop strategies based on our objectives. 
This is the way we cope with complexity of phenomena, and this is at the base of 
every living, social, or engineering system. Hence the richness. 
As this special issue takes its place alongside its predecessors, we can safely 
say: The point has been made. Linear algebra and linear systems have fused into 
one inseparable field. It is our conviction that this symbiosis is going to go on for 
the foreseeable future. 
Finally we would like to thank the authors for their contributions to this issue, 
and the editors H. Schneider and R. A. Brualdi for recognizing the need for this 
series and for their wholehearted support throughout. 
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